Background: There is a higher neonatal mortality rate while the adherence to the existing guidelines is rarely studied in Tanzania. Aim: The aim of this study is to assess the performance of health workers for neonatal health-care. Materials and Methods: Settings -Peripheral health facilities (regional referral, district hospitals and health centers) and a tertiary referral hospital of Kilimanjaro region, Tanzania. Fourteen hospital facilities within all seven districts of the Kilimanjaro region wer involved in this cross-sectional descriptive study. Data were collected for 5 months from 26 th November, 2010 to 25 th April, 2011. We analyzed our quantitative data by using STATA v10 (StataCorp, TX, USA) for statistical comparison using Chi-square test to test the difference between the categories and odds ratio (OR) for association between independent and dependent variables. Results: Birth asphyxia was the most recalled health problem requiring critical care, reported by 27.5% (33/120) of health-care workers (HCWs) at peripheral hospitals and at 46.4% (13/28) in a tertiary referral centers. Majority of HCWs commented on their own performance 47.5% (67/140). In the periphery (40), first comment was on management and follow-up of neonatal cases 47.5% (19/40), second on a need of skills 45% (18/40) and third on timely referrals 7.5% (18/40). Shortage of proper equipment was reported at 26.4% (37/140), shortage of staff was reported at 12.0% (17/140), lack of organization of care 11.4% (16/140) and poor hygiene at 2.9% (4/140). It was hard to judge the impact of training on the sufficiency of knowledge (OR: 2.1; 95% confidence interval: [0.9 -4.8]; P = 0.08) although levels of knowledge for critical neonatal care were higher at the tertiary referral hospital (Pearson χ 2 [2] = 53.8; P < 0.001). Conclusion: Performance of HCWs in early neonatal care is suboptimal and requires frequent systematic evaluation.
Introduction
World-wide, neonatal deaths account for four-tenth of under five deaths and play a barrier for the achievement of the Millennium Development Goal number 4. [1, 2] A large proportion of these deaths are from sub-Saharan Africa. [3] [4] [5] Most of the causes of these deaths are preventable through appropriate health-care workers' (HCWs) interventions. [6, 7] Distance, cost of health-care and performance of HCWs are the contributing barriers. [8, 9] However, facility-based births are increasing in many resources limited countries and therefore a call for improving the performance of HCW at these hospital settings is vital. [10] [11] [12] [13] [14] Tanzania is a sub-Saharan African country with an infant mortality rate of 65.74 deaths/1000 live births and a neonatal mortality rate of 26 deaths/1000 live births in 2012. [15] From 2000 to 2010 perinatal mortality at a tertiary referral hospital in the Kilimanjaro region was 57.7/1000 (1958 out of 33,929), of which 1219 (35.9/1000) were stillbirths and 739 (21.8/1000) were early neonatal deaths. [16] Neonatal deaths remain higher in rural settings compared with urban settings. [17] [18] [19] Several studies have demonstrated poor adherence to existing guidelines [20] [21] [22] as a cause for a large proportion of neonatal deaths and training focused on maternal-child health has been shown to result in improvement. [23] However, monitoring and maintenance of training remain suboptimal [22, 24, 25] in terms of adherence to guidelines [26] and other service-related factors. [22, 27, 28] There are growing concerns regarding the performance of rural HCWs in Tanzania. [20] Further evidence shows that there are challenges related to lack of motivation and evidence based guidelines. [18, 20] Qualitative approaches have rarely been made to synthesize and describe the neonatal care in Kilimanjaro region. HCW, offers the central part of the quality of neonatal health-care in Tanzania. [29] The aim of this study was to assess the performance of HCW in providing neonatal health-care in the hospitals Kilimanjaro, Tanzania.
Materials and Methods

Study design, setting, purpose and ethics
The overall research design was a cross-sectional study using qualitative and quantitative approaches for the assessment of the performance of HCWs in 14 hospital facilities within all seven districts of the Kilimanjaro region.
The study was approved by the Kilimanjaro Christian Medical University Ethical Committee and written approval for data collection was also received from the Kilimanjaro Regional Medical Officer that interviews and pictures might be taken and results published. Before conducting interviews for health workers, written consents were obtained from all HCWs approached for discussions. November 2010, questionnaires were tested for validity and reliability at the regional hospital as a pilot. A revised questionnaire approved by the supervisor was developed through paraphrasing the questions with qualitative checks. All interviewers were trained in a structured system so as to standardize their interpretation of management and minimizing information bias such as interview bias and reporting bias.
Hospital and health workers selection
By a purposive sampling method, all facilities have an average of more than 12 deliveries in a day and allowed to refer sick neonates to the tertiary referral hospital in the region.
Within each selected hospital, HCWs who had neonatal care responsibilities in the past 6 months (main criterion) were selected by convenience sampling. They were then asked to recall a sick neonate needed critical care in past 6 months (second criterion) before approached for a possible interview [ Figure 1 ] recalling neonatal deaths in the last 12 month was additional. Visits to hospitals were unannounced.
Data collection
Hospitals were visited without prior notification and all HCW with the criteria to be interviewed were contacted. After consenting in written permission, HCWs were interviewed individually in English. HCW were then asked if they had received any training related to neonatal health-care.
First, HCWs were asked to rate their own level of knowledge. Second, through indirect assessment, HCWs were inquired to recall one neonate who needed critical care. Interviews that allowed in-depth description were used to probe their management on reaching the diagnosis, investigations used and treatments. Then HCW were asked to state what went well, what went wrong and what she/he would wish to do. When the explanations were ambiguous, the embedded guide of in-depth interview was used to catch the responses in details. Detailed discussions were written in the notebooks while the digital recorders were left on recording the discussions. The narratives were then entered in a Microsoft Access 2007 database.
Data analysis
We analyzed our quantitative data by using STATA v10 (StataCorp, TX, USA) for statistical comparison using Chi-square test to test the difference between the categories and odds ratio (OR) for association between independent and dependent variables. Microsoft Excel 2007 software was used for graphical presentations from the STATA results.
The taped interviews were transcribed verbatim. Qualitative variables from the narratives were coded into different themes using colors and the themes were counted so as to generate the final picture of the discussions. Narrative given by health A head count of actual staff present during the visits were recorded from the health management information system or Mfumo wa Taarifa za Uendeshaji Huduma za Afya booklets and duty roasters for work shifts. We calculated the WHO devised workload indicator for staffing need (WISN) [30, 31] by using the WHO Manual for Implementation [32] for duties of each cadre of health workers in the district hospitals. The WHO's Workforce/WISN method is used to calculate and estimate the number of health workers required to achieve the neonatal health "service guarantees". We measured the ratio between current staffing levels and the ideal expected number. We calculated the expected numbers of health workers by using the amount of hours available for work in a year per one health worker compared with the total duration of time in hours in 1 year required to serve hospital based on neonates available. The WISN ratio was given by the number of health workers available divided by the number of health workers expected.
Quantitative results
A total of 148 HCWs responsible for providing neonatal care were interviewed; nearly 81.1% (120/148) were from peripheral hospitals (2 health centers, 10 District Hospital and 1 Regional Hospital) and 18.9% (28/148) were from the northern zone referral hospital in the Kilimanjaro region. In general, 4.1% of all HCWs (6/148) were unable to recall a sick neonate and as such their data were not assessed, leaving 142 who recalled treating or attending to a sick neonate for further interviews and analysis. The HCW's demographic information for the difference between the peripheral hospitals and tertiary referral center with the levels of significance are shown in Table 1 .
The staffing levels by shifts are shown in Table 2 and the respective WISN levels are shown in Table 3 for the implication of work load indication. Common diagnoses of neonates as recalled by HCW are shown in Table 4 .
At the referral hospital, half of the referred cases are presented with a complicated picture of the illness as shown in Figure 2 and Table 4 . More than half of the complicated conditions in the periphery were referred to the tertiary level.
One-third of HCWs, 34.1% (41/120) from the periphery and two-thirds of HCW 60.7% (17/28) 
Quality of records
The invariable reasons for the absence of records are shown in Table 6 for the peripheral facilities. Outcome of care in both settings is shown in Figure 4 .
Qualitative results
What could have been done better? (Qualitative findings)
There were 173 opinions of health workers gathered, 140 of which were from the peripheral hospitals. The leading opinion from the periphery was on performance of health workers themselves 28.6%, (40/140). Where three themes were found on performance, first on appropriate management, monitoring and follow-up of neonatal The concern of proper hygiene was reported at 2.9% (4/140) all from the periphery, none from the tertiary referral hospital.
Neonatal deaths recalled
There were 68.4% HCW (78/114) from peripheral hospitals and 92.9% HCW (26/28) at the tertiary referral hospital who recalled deaths in their facility [ Table 7 ]. Among HCWs who recalled cases of neonatal deaths, 60.6% (63/104) were at the District hospitals and Health Centers, 8.6% (9/104) at the Regional hospital and 16.3% HCWs at the tertiary referral hospital (17/104) reported that these deaths could have been avoided.
What could be done to avert neonatal deaths? (Qualitative findings)
We had 81 opinions on avoiding deaths from the 78 HCWs in the periphery. From these, 43.2% (35/81), reflected a concern regarding the quality of skills required during birth. NO F1, 28 years old HCW recalled a case fatality involving a breeched delivery in the night shift with the umbilical cord around the neck. The worker commented, "the diagnosis of the breech was known before delivery, but cesarean-section was not performed. We had a difficult time resuscitating the baby."
From the periphery 23.5% (19/81), of HCWs complained on the lack of mother's education and delay of care. NO F4, 47 years old HCW explained the need to "educate the mothers not to take herbs and to come to the hospital with any signs of a problem."
A lack of equipment was mentioned by 13.6% of HCW's (11/81) among peripheral hospitals. From the tertiary referral hospital, 36.8% (7/19) reported a lack of sufficient equipment.
Resident Master of Medicine in Pediatrics F14 37 years old HCW recalled a fatality involving Kernicterus and Bilirubin cephalopathy. She emphasized, "we needed systematic blood 
Discussions
The Kilimanjaro region is generally characterised by the suboptimal performance of health workers in critical neonatal care from peripheral facilities. The main reasons are low levels of knowledge that affect management, monitoring, follow-up skills and referral and staffing levels can affect documentation and evaluation process. Although the tendency to refer neonates to tertiary centers is high, a majority of neonates die in the process of referral or immediately after a referral to a tertiary center. [29] Our qualitative findings from the perceptions of HCW could explain our quantitative findings and some global findings in neonatal deaths [1, 33] that were justified by large surveys from Tanzania [34] on health workers' performance attributes. [16] The HCW felt there is a huge gap between skills available and skills required for neonatal health-care. This is shown in our qualitative finding that there were unnecessary referrals from the periphery. Furthermore, most of the diagnoses found quantitatively were manageable in the periphery. These challenges can that can be solved by building the capacity of HCWs qualified at the levels certificates and diplomas peripheral facilities.
Qualitatively, HCW showed supplies of equipment and drugs are crucial barriers of the performance, but not the core of the problem as reported previously. [23] Review of diagnoses dealt, triaging and monitoring came first to be reported and then followed by supplies of equipment and drugs as it can be shown in rapid assessments. [29] Poor organization of care and poor hygiene (least commented) is found to be in line with the high workload in a provision of acceptable quality care areas as previously reported. [31] We could find that frequent WISN calculations will be useful in estimating staffing need in neonatal care [30] [31] [32] and staff recruitment. In this case, our study reflects the need for intervening the staff levels required in night shift.
The lack of updated science based guidelines on health-care, staffs supports and mothers awareness and involvement [35] are the constraints constraint for evidence based practice in developing countries. [36] Our study emphasises the need for the development of the standards for staff duties by cadres, level of education and motivation of HCW. [29] Apart from the Ministry of health recommended training, on job facility based designed practical trainings are not normally practiced in the facilities. These findings are similar in both rural Asia and southern America. [6, 37] However, the responsible governments in sub-Saharan Africa including Tanzania delay in setting strategies to educate the health workers. [20, 38] Our quantitative findings in knowledge assessment gave borderline 95% significance level of association between the previous trainings on neonatal resuscitation, integrated management of childhood illnesses, and the use of kangaroo methods and the three levels of knowledge, reflect a need of training. [25, 39] However, a detailed study through the OR assessment showed an opposite finding with a confusing theme. This might be caused by the recall bias and type a case recalled during the interview and the lack of specific training assessment. There is an evidence that neonatal care in the 24 hours of life needs to be evaluated and promoted [36] with the practical trainings. [40, 41] Furthermore, motivation and aftertraining performance evaluations need to be set into routine practice. [12, 42] Other stake holders of health-care services [43] can assist the exercise especially where there is a challenge of finance [44] and supplies. [38] Reputable and recognized academic institutions may play a role in motivation [12] toward improving HCW performance.
Study limitations and strengths
Our study design used one interviewer to one HCW and could not solve all issues of systemic error like interobservers variation. Recalling the sick neonates exposed the data to recall bias. Information based on one case for assessing the knowledge affected our findings and conclusions. The study design was cross-sectional with a limited sample size; hence, it failed to generate temporal relationships between training and knowledge and then quality-of-care and outcome.
It was hard to draw a line between the knowledge to be assessed and knowledge required for giving comments for the quality improvements. However, to avoid a Hawthorn Effect (observation bias), visits were made in a short period to all facilities at once without prior information.
The strength of this study comes from gathering a combination of data collection techniques at the different levels of health-care. [45] 
Conclusion
Performance of HCWs in early neonatal care is suboptimal in the management, monitoring and follow-up. Frequent evaluation in the peripheral facilities is Important.
Recommendations
Guided Practical Specific neonatal health-care trainings among HCWs educated at diploma level are required. The use of training of trainer expansion and "on job after-training monitoring system" is required in Tanzania. Clinical trial and systematic reviews of the impact of training in neonatal care are needed.
